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The trends identified – a summary
In April 2008, Becta launched a major research programme to support the delivery and further development of the Harnessing Technology strategy.
 The research covers the education and training system as a whole: children’s services; schools; further education, skills and regeneration (FESR); and higher education (HE).

In addition to the core reports of the research programme, each of the project teams produces bi-annual summaries of trends they have observed which are outside the scope of their work but which nevertheless give insight in to the changing world of educational technology. This report is the third such and reports observations made between March and September 2009. It presents an overview of the trends identified, and suggests why these trends are important and how they relate to the Harnessing Technology strategy and the ongoing research work.

The format of this report reflects the structure of the programme of research and thus presents trends in two broad areas: the learner and their context, and curriculum and pedagogy.
Research related to the learner and their context examined recent significant developments across what are in fact a range of relatively established technology behaviours, suggesting that what was previously ‘emerging’ is now becoming mature:

·  
The continuing fast pace in developing patterns of consuming popular culture, such as the trend toward downloading versus streaming, and online access to radio and TV

·  
Augmented reality tools and the potential toward professional quality tools to support learning in the institution and outside of it
·  
The use of learners’ own devices, specifically mobile technologies, and in particular smartphones, which have the potential to enhance learners’ access to learning resources.

·  
The changing face of social networks, including the much-hyped microblogging services, but also the developing culture of social gaming that may soon encourage users to team together to achieve goals online.


Research the previous year identified four emerging technologies – e-book readers, touch screens, OpenID and Photosynth – and of these, the first two have continued to make progress. SMS texting, mobile internet access and virtual worlds, observed at that point as ‘developing’, are now comfortably established in learners’ context, if they have largely made fewer inroads into education. Netbook computers – in the category of ‘rapid take-up’ in the previous report – are fast becoming ubiquitous in both home and educational contexts, offering portability between the two.
Research on current trends in the curriculum and pedagogy project identified five in particular:

·  
The trend towards a technology-enabled ‘social marketplace’ for learning in the workplace

·  
The technology mediated, changing nature of academic libraries and their collections, in schools, colleges and universities
·  
The growing challenge to the concept of Digital Natives versus Digital Immigrants as a mutually exclusive, binary, generational divide

·  
A growing trend towards technology-supported strategies for students educated away from the campus 
·  
The growth of school-based broadcasting, internet radio and TV.
Of the emerging trends identified in the previous report, four – mobile learning, pressure for curriculum redesign, cloud computing, and the use of personally owned devices – have not only continued to grow but are now fairly established, even if some have yet to become ubiquitous.

Taking both areas of research together, two common themes emerge: the steady growth in personally owned devices, and the increasing power of these devices to offer mobile access to internet services. As in the previous report, the overall trend is towards more personalised learning experiences, and allowing learners to have a choice of flexible learning options.
The following sections examine the trends in both contexts in detail.

The learner and their context

This area of research, conducted by the University of Oxford Department of Education, examines a number of current developments which represent significant progress across the board in terms of relatively well established resources and digitally-enabled practices becoming increasingly used, or useable, in learning contexts. These are important examples because they represent a process by which resources that are not intended to support teaching and learning are continually adapted so they become highly appropriate for such purposes. In this respect, all of the following potentially meet the intended system outcomes of improving personalised learning experiences; in some instances they may enable engaging learning experiences which support higher order learning.

The first section analyses trends in take-up of content primarily via the internet on various platforms, in ways that are increasingly enabled by the national digital infrastructure. Whilst mainly used for entertainment, technologies such as radio and TV may potentially also supplement and enable learning, either directly through educational programmes or online podcasts, or indirectly (and more significantly) through engaging learners in documentaries, news broadcasts, and programmes that deal with scientific and historical topics in engaging ways. The ability to access such technologies via personal devices such as mobile phones and the internet therefore may be seen as creating a more diverse range of learning opportunities for young people – and older learners too, for that matter. Personal devices also enable learners to learn at a time, and place, that suits them. 

The second section of the report presents the potential of the currently expanding trend in augmented reality (AR) tools to support teaching and empower and engage learners. The growing number of AR applications that could be used at school and at home, during work or play, suggests one further way in which the interrelationship between formal and informal spaces and tools for learning might develop. AR technology would allow learners to develop the skills whose demand is rising in the knowledge economy, such as the ability to be innovative, to develop flexible styles in both learning and working, and to solve complex tasks in distributed teams through collaboration. 

Having touched on the issue of mobile learning in the first two sections of the report, the third section focuses specifically on the use of learners’ own devices, specifically mobile technologies, and in particular on smartphones, which have the potential to enhance learners’ experience through better access to learning resources.
The last section of the report discusses the trends in technology use that potentially enable informal learning practices through engagement with social networks. A key part of learners’ activities outside formal education involves interaction with others on social networking sites. The increasing availability of social networks online and instant update services now allow for a more natural communication between peers, work colleagues and family, and the developing culture of social gaming may soon encourage users to team together to achieve goals online. In particular, the rise in popularity of the short-status update service Twitter and its particular value for broadcasting information and asking questions to a wider network potentially provides opportunity for personalised learning. However, as this report will discuss, there is some argument as to whether the service will be taken up by younger learners, although its current tendency to focus increasingly on entertainment will possibly push the service to become more accessible to young people.

Trend 1: Accessing digital multimedia online: ongoing development in access to content online

Developments in the national digital architecture potentially offer expanding opportunities for young people to use digital platforms such as radio and television for learning. Radio and television continue to be popular methods of consuming media amongst young people. In particular, television remains the most popular pastime within this demographic, according to Ofcom.  

At the same time, the internet represents the means most commonly used by young people to access digital multimedia, both in the private realm of the home and in public spaces such as schools and libraries, wherein their various interests can be seen to converge. The growth over recent years in the take-up of broadband services in the home, potentially enables learners to download significant amounts of digital files such as audio and video content, with the only restriction on these downloads being the size of their broadband package’s download limit. The decline in sales of physical music formats such as CDs is a direct result of young people preferring to download music via a wide range of websites, both legally and illegally, although current developments such as Spotify’s free service (discussed below) point the way to making content of many kinds more widely available.

Alongside the internet, television is the next most popular method of engaging with media and this continues to be popular amongst young people. Ways in which consumers can watch television have also changed significantly over the past few years owing to the increasing popularity of ‘catch-up’ TV online, the most prevalent of which is BBC’s iPlayer platform. 

File downloading vs streaming

The growth in the use of digital platforms has allowed for the emergence of personalised tools and use of multimedia, leading to more efficient use of learners’ time and resources in personal and professional development, and new ways of integrating vulnerable groups. Young people are particularly adept at sharing the skills of learning to use digital platforms for a variety of purposes, giving them high levels of access to a wide variety of media, thus enhancing the opportunities for them to exercise choice among flexible learning options. For some time, it has been recognised that young people often do not recognise a problem in illegally downloading music and films, and the need to address this problem has become acute. Illegal consumption of online media has particular relevance to the support of a national digital architecture, as it may have an effect on industries that are dependent on the support of financial backing. 

The trend in sharing of files over peer to peer (P2P) networks and other methods continues. Young people are ignoring warnings and will exploit any technology that enables them to access music and films. Research carried out for UK Music by the University of Hertfordshire reveals that 14–24-year-olds keep an average of over 8000 files on their computers. Of these, an average 1800 files are carried around with them in MP3 format on an iPod or similar device (equating to 17 days of non-stop music). Other key points in the report’s findings are:

·  
Young people are prepared to pay for digital music – 85 per cent of peer to peer (P2P) downloaders would be interested in paying for an unlimited MP3 download service; 57 per cent of these said such a service would stop those using unlicensed P2P services, and 77 per cent that they would still continue to buy CDs.
·  
There are challenges in the fast-developing market for streaming music online. Whilst there is obvious enthusiasm for streaming music online, 78 per cent of respondents said they would not pay for such a service.

·  
Digital music consumption is becoming more complex: 86 per cent of respondents have copied a CD for a friend; 75 per cent have sent music by email, Bluetooth, Skype or MSN; 57 per cent have copied a friend's entire music collection; 39 per cent have downloaded music from an online storage site; and 38 per cent have extracted or copied media from a TV, radio or internet stream.

·  
The vast majority of respondents knew that sharing copyrighted content (as above) is not legal yet continue to do so anyway.

·  
The main reason for file sharing is due to the relative ease with which it can be done. However, respondents also use P2P to find music that is not commercially available (for instance, before a piece of music is released) or to experiment and 'try-before-they-buy'.

It should be noted, however, that there was a slight drop in the popularity of file sharing and downloading of music using P2P networks or torrent trackers, from 63 per cent of respondents to 61 per cent in 2008. The report also revealed that despite the apparent prevalence of music in digital file format, owning CDs still remained popular amongst the young. Respondents still exhibit a strong desire to ‘own’ music in a physical format and most still purchase CDs. Only a small number of respondents (4 per cent) do not use CDs at all and 51 per cent have fewer than 100 CDs (both original and copied). The average collection was 70 CDs for the 14 to 17 age group and 98 CDs for the18 to 24 age group – a significant increase on 2008 figures. It would appear then, that the CD still has some way to go before it is entirely replaced by digital formats. One significant reason for this appears to be loyalty to a particular band or artist, with one respondent saying, “I download a lot, to be honest, but if it's an artist that I really love, then I'm buying the CD”  (Music Experience and Behaviour in Young People, Summer 2009, University of Hertfordshire and UK Music). 

A significant developing trend in 2009 has been the use of Spotify (Ofcom 6th Annual Communications Market Report, 2009). Spotify is a streaming service which allows users to listen to online streamed material, legally. It is available both as a free service, with advertisements inserted in between the tracks at irregular intervals, or through premium subscription. In offering a model of gaining free or low cost access to material that is never actually possessed by the user, but accessed and on occasions cached by the user on their own devices (as Spotify has made possible through its iPhone application), it potentially points the way to a far more flexible model for making content of many kinds available to learners, through mobile phone platforms especially, in the near future. It is possible to envisage considerable advances being made on such a basis in terms of bringing claims about mobile learning to a more substantial reality, but of course the issue of cost is highly significant in the particular context of younger learners, though possibly less so with those in university and beyond.

Radio
Listening to radio declined amongst young people between 2003 and 2008. This was particularly marked amongst those aged between 5 and 15, where hours spent listening to the radio fell by 21 per cent. For those aged 15 to 24, it has dropped by 12 per cent. Research into radio listening habits has found that the older people are more likely to listen to radio. However, digital-only stations have increased their listeners over the past year, which has been linked to the increasing use of digital platforms, particularly DAB digital radio sets. 

·  
Learners are using their mobile phones to access radio owing to the rising take-up of handsets that are able to receive broadcast services. Almost one third of people between the ages of 15 and 24 were listening to radio via their mobile phones during the first quarter of 2009, an increase of 16 per cent on the figure given five years previously. 

·  
Just under half of people in the 15 to 24 age group have tried listening to the radio online. This figure drops with older age groups, which Ofcom accredits to younger listeners being more familiar with multiple media sources. As for the effect that being on the internet has had on radio listening (i.e. the factor of people surfing online rather than listening to the radio), only 4 per cent of young people in the same age group claim they are listening less since acquiring the internet (Ofcom 6th Annual Communications Market Report, 2009).


The distinction between broadcast radio and internet-based content is rapidly being erased by a combination of listen-again services, online radio stations, and podcasting. The growth of iTunes U is building on such expansion to make a wide variety of academic and educational content available for free, and platforms such as the iPhone and the iPod Touch are beginning to enable direct downloading of such content. The scope for learners in university and beyond is rapidly increasing, but there is no immediate evidence of younger, school-age learners benefitting as yet – although the rate of change signalled by the rapid success of Spotify demonstrates that this is a fairly volatile situation currently.

Television

Research by Channel 4 found that there was a marked difference between how young people consume online and traditional television. Notably, watching online tends to be a more solitary activity, often occurring when the young people are unable to watch the programme they want on the family television set (Channel 4 commissioned report: A Beta Life, 2009), or simply because they prefer the freedom to watch as and when they choose.

·  
Catch-up TV entered the mainstream in 2008, spearheaded by the popularity of BBC’s iPlayer. Nearly a quarter of all households watched TV in this way and 33 per cent of people aged between 15 and 24 watch programmes online. 
·  
There are age differences across the channels. For example, Channel 4’s online catch-up service has a much higher percentage of young people using it than other channels. Ofcom attributes this to that channel’s youthful programming (Ofcom 6th Annual Communications Market Report, 2009).

·  
A significant development in television currently is the switchover in the UK from analogue to digital broadcasting reception. This has already begun in Devon, with Exeter being the first city to switch over in May 2009. Once analogue broadcasting has been switched off, television will only be accessible by digital means. There has been concern over how elderly and disabled people will adapt to the change as these groups traditionally have difficulties in understanding and embracing new technologies. As a result, young people have been recruited in certain areas to help explain to vulnerable groups how they can access digital TV. Cub Scouts have been used for these ‘Help Schemes’ in some areas (Digital UK, 2009). This offers a significant opportunity for young people themselves to contribute to the important policy aim of supporting vulnerable learners.                                              

Trend 2: Augmented Reality – professional tools to support teaching and engaged and empowered learners

Augmented Reality (AR) is a means of displaying computer-generated graphics and information onto live images of the real world, viewed through devices such as mobile phones (Bonsor, 2001). Augmented Reality applications are beginning to offer innovative, engaging and empowering approaches linking formal and informal spaces and tools for learning and work, which will potentially offer opportunities and benefits for learners across the age range. These new tools may allow for a higher order learning experience, offering more information to the learner in real time. The term ‘augmented reality’ was coined by Tom Caudell and David Mizell, two Boeing engineers, in 1990 to denote a ‘computer-produced diagram superimposed and stabilised on a specific position on a real-world object’ (cited in Sheinerman, 2009). In some respects, AR has been in development since the 1960s when Ivan Sutherland aimed to ‘surround the user with displayed three-dimensional information’ (cited in Sheinerman, 2009). In the period between the late 1990s and 2000, augmented reality grew and became a separate branch of computer science. This is the period when the most widely used AR application developed: the placement of virtual lines and markers during sports broadcasts. Some of the main benefits of wearable AR include: the richer experience of an object through visualisation; receiving information while performing other tasks; receiving navigation guidance to a location in real time, highlighting and animation indicating location; and receiving further information in 2D diagrams or 3D graphical objects that can be manipulated and scaled (Thomas and Sandor, 2009). 

AR applications consist of three elements: the interface, which could be head mounted display or a video screen; AR markers denoting the place of virtual objects; and software, which could be of a different kind. Tracking is one of the central requirements for AR systems and in order to take place seamlessly it needs good quality markers, GPS and the tethered tracking systems (Sheinerman, 2009). Online annotation and editing will form another main part of the next generation of AR systems (Wither et al., 2009).

Augmented Reality allows users to experience completely immersive environments through the interaction between real and virtual objects and data. It might bring significant changes in the way people work and interact with their environment or use computers. These applications may have an impact in many spheres of life and facilitate collaboration and communication in distributed work and dispersed families. It could possibly also bring new opportunities for teaching and learning.

While in the past, AR could only be experienced through a bulky headset, the latest developments with mobile phones offer new possibilities. Layar is the first mobile Augmented Reality browser. This browser shows what surrounds the user through displaying real-time digital information on top of real objects, people and landscape captured by the camera on the mobile phone. It is available for T-mobile, G1, HTC Magic and other Android phones. It is also pre-installed on Samsung Galaxy in the Netherlands. For Google and Samsung, an Austrian team has developed software tracking the position of the mobile phone, and allowing the access into user-generated content that tags landmarks with useful data (Sausser and Knight, 2008). More recent examples include the products by Christian Doppler Laboratory (2009), who have begun to develop highly scalable, low cost and ergonomic properties for mobile phones where all interactive processing takes place on the mobile phone itself without relying on a server infrastructure. Some of their current projects include: Pill Recognition, Map Tracking, and Mobile Augmented Reality Quest (Christian Doppler Laboratory, 2009). The latest version of the iPhone offers the capacity to use AR through the new version of its Yelp application.

This acceleration in the introduction of smartphone AR applications has immense potential for learning, again (as mentioned in discussion of Trend 1) in relation to mobile learning. Ideas that have been explored in education settings for some considerable time (Mudlarking in Deptford
 for example) are potentially scalable very widely, insofar as learners begin to gain access to their own smartphones, with the possibility of the incorporation of learners’ own devices into school-based activities.
 

Specific examples of the potential for learning through AR include learning physical motions such as dancing, playing sports, crafts, through mimicking teachers’ motions via an AR system (Kuramoto et al., 2009). An important field for the application of AR is science education. The creation of a ‘mixed reality’ might make it possible to immerse the students into rich contextualised learning settings and to create learning environments where they interact both physically and intellectually with instructional materials, using ‘hands-on’ experimentation and active reflection, for example, the project CONNECT (Arvanitis et al., 2007). CONNECT uses a mobile AR technology and an associated computer-mediated learning platform to support visualisation of physical phenomena when interacting with real objects, for example, when visiting a museum or in a classroom. The project creates a learning environment merging informal learning strategies and formal curricular activities with cutting-edge information and communication technologies in science education. In this way, it may reveal and expand further the role of informal learning.  

AR games are also being developed with a view to strengthening science education and they are also entering other subjects such as the arts and social sciences (Klopfer, 2008; Klopfer and Squire, 2008). Foster (2008) has argued that simulations are pedagogically good for science learning and suggests the merge between simulations and games to make the former more interesting to the students. Lundblad (2009) describes some examples of AR games and points out the important impact on the use of handheld computers allowing both the collection of information and collaboration. The students navigate in a real environment with the use of a digital map and GPS, taking samples and measurements, observing, interviewing and discussing and analysing. Another example is the game based on immersive collaborative simulation: ‘Alien Contact’ described by Dunleavy et al. (2009). This game develops skills such as fluency in different media, sharing distributed knowledge and positive interdependence, learning though experience, collaboration and reflection and the use of associational webs of representations (rather than linear learning). It also promotes kinaesthetic learning through physical movement in sensory spatial contexts (Ibid.). One of the features that children appreciated most as engaging and interesting was the interdependent nature of teams (Ibid. p.15).

In the future, AR applications may well enter further into the home and workplace and this will possibly allow for further interrelations between formal and informal learning. Some of these will have a potential for innovative and creative forms of learning and work. The interactions with computers may take place through the users’ hands, rather than through devices such as the mouse, and screens could be sufficiently big to open space for simultaneous work on different tasks and in different places. Entertainment may form one of the major fields for AR adoption such as the physically involved games (for example, Wii) and the games exploring virtual creatures and the world while including the physical infrastructure of the surrounding environment (Thomas and Sandor, 2009). 

Some of the future applications will be used by wireless healthcare – such as receiving directions in hospitals and getting information about the spread of infectious disease or cancer (Mobile News, 2008). Other healthcare sector applications include the training of medical doctors. For example, Silehorst et al. (2004) have developed an AR environment for training doctors in assisting childbirth through a birth simulator combining real and virtual elements. The most researched applications of AR are for surgical use (Scheinerman, 2009). Real-time data and monitoring that could be mobile will be widely applicable, such as a wearable AR ultrasound device seeing inside patients’ bodies (Sielhorst et al., 2008). Adaptive, socially enabled and human centred automatic systems will form remote applications in medicine, learning, care, rehabilitation and accessibility to work and information (Chollet et al., 2009).

The growing number of AR applications to be used at school and at home, during work or play, demonstrate the growing interrelationship between formal and informal spaces and tools for learning which could empower and engage both learners and teachers in attaining the goals of education for the knowledge economy.

 Trend 3: Smartphones – personal devices

As repeatedly indicated in both the trends discussed above, smartphones offer the potential to expand opportunities for and access to learning, and are an important example of fit-for-purpose sustainable technology. Whilst, as must be recognised with all the trends discussed here, aspects have been available for some time in ways that potentially support learners, we are now witnessing an expansion of services and take-up which should be taken very seriously when considering future trends for learners, both within and outside formal education. Sales of smartphones continue to rise, with their use being particularly prevalent amongst the young. It is certainly the case that younger people are more aware of the various functions that smartphones can offer. 

A smartphone is loosely defined as a mobile phone that offers advanced capabilities, often similar to PC-like functionality (PC–mobile handset convergence). There is no standard definition of a smartphone: for some, it is a phone that runs complete operating system software providing a standardised interface and platform for application developers. For others, it is simply a phone with advanced features such as email, internet and e-book reader capabilities, and/or a built-in full keyboard or external USB keyboard and VGA connector. A smartphone could therefore simply be viewed as a miniature computer that has phone capability. 

·  
In the first quarter of 2009, sales of smartphones increased by 3 per cent on the previous quarter and by 26 per cent on the previous year. This is despite a drop in sales for mobile phone handsets in general. 

·  
The use of internet services on mobile phones has been increasing since 2007. The increase has been driven by consumers’ desires to replicate their PC experience on a mobile phone and smartphones have allowed consumers to tailor those experiences.  (Ofcom 6th Annual Communications Market Report, 2009)

·  
Smartphone users are more than twice as likely to access news or information via a browser on their device as mobile phone users overall and almost four times more likely to access news or information via a downloaded application. (comScore, January 2009)

Another aspect of smartphones is applications (or ‘apps’), computer programs that enable the user to access similar software to that on a conventional PC. The types of application incorporate many genres including entertainment, utilities, education, travel and lifestyle. Popular apps include Facebook and Remote, an app that controls iTunes’ media player. 

The number of available applications has increased hugely since 2008. Apple’s App Store had 556 available apps and games in July 2008; it now has over 65,000. This has been accredited to the relative ease for both professional developers and cottage industries to develop apps. 

·  
Apps have been highlighted by Apple throughout 2009 as the main focus of the iPhone in their advertising campaigns on both television and newspapers. This is tied in with the growing number of app stores. Companies such as Microsoft, LG and Sony Ericsson intend to open app stores by the end of the year suggesting that the market for apps is burgeoning and sustainable. 

·  
Young people are far more likely than older people to use internet services on their mobile phones; 15–24-year-olds accounted for 25 per cent of ‘mobile internet’ users (compared to 16 per cent of PC internet users). Young people are much more likely to be aware of apps and where to obtain them – 52 per cent of people between the ages of 18 and 24 were aware of application stores. This compares to an average of 37.5 per cent in the 24 to 44 age bracket and a low 18 per cent of people over that age. (Ofcom 6th Annual Communications Market Report, 2009)


There are also moves afoot to establish a gateway that will allow users of non-smartphones to access apps such as social networking sites and games. Called One-App, it will enable users of more basic platforms, such as GPRS and EDGE, to install a small 150k programme that will ‘transform nearly every phone into a highly sophisticated, cost effective and user–friendly transactional device’ (TechRadar UK, 2009).

As yet, the financial model tends to limit take-up by all but those young people from relatively wealthy homes, but different financial models in other parts of the world, notably Japan, demonstrate that sophisticated G3 phones can become a regularly used resource for quite young learners very rapidly.

Trend 4: The changing faces of social networking 

The increasing availability, and rapid expansion in the use of social networks online and instant update services by adults as well as young people, allows for new forms of collaborative learning to enhance learning experiences at all levels. Such widening take-up also points towards the likelihood of an increased adaptation of social networking site approaches within formal education, despite the generally expressed resistance from learners towards such appropriation by their teachers. As a key part of young people’s online activities when outside formal learning settings, social networking sites are becoming increasingly important in engaging young learners, and may be providing the potential for learning. Whilst the trends described here do not necessarily involve the concept of learning as a family, this section of the report will discuss how the transient nature of social networking sites is allowing them to become more accessible to the user in terms of infrastructure and attractiveness.  

Social networking sites have long been discussed as fairly transient entities, differing year on year in terms of their popularity and user base. Kate Burns, the vice-president and managing director of Bebo Europe, suggests that the migration of popularity between different sites is not only due to a changing economic climate, but it is also driven by trends, thus ‘2006 was MySpace's year, 2007 Bebo, 2008 Facebook and 2009 Twitter’ (Arthur and Kiss, The Guardian, 2009).  

Short update services and the rise of Twitter

In a previous report, we highlighted the importance of mini-status updates in early 2009 with 11 per cent of Americans using such updates on specialised sites such as Twitter and Yammer, as well as on social networking sites and blogging pages (Lenhart and Fox, Pew Internet and American Life Project, 2009). Since then, Twitter use has snowballed, with Hitwise suggesting a growth of 93 per cent in the UK in the first half of 2009 (cited by Beavis, 2009). Beavis also predicts that the actual increase in use over the last year could be considerably higher, as the Hitwise report did not include other Twitter-related sites and applications such as Twitterfox and Tweetdeck. A recent comScore report (discussed in Chacksfield, 2009a) explains that Twitter had 51.6 million unique users in July of 2009, and has now overtaken the BBC in the top 50 ratings of websites, based upon levels of traffic. However, it is not yet as popular as the social networking site Facebook, which receives around 200 million new unique users per month ‘making it four times more popular than Twitter’ (Chacksfield, 2009a).

Importantly however, the explosion of Twitter has been widely characterised as being limited to an adult age group, and dominated by a select few members:

·  
An article by the BBC (2009) suggests that just 10 per cent of Twitter users generate more than 90 per cent of the content. Over half of the 300,000 Twitter users who were interviewed for the Harvard Business School study updated their Twitter page less than once every 74 days, and most only ever tweet once. Similarly the BBC explained that a recent Nielson study has shown that ‘60% of US Twitter users failed to return the following month.’ 

·  
Miller 2009 (the New York Times) discusses the lack of teen input into the Twittering world, with a recent study by comScore suggesting that only 11 per cent of Twitter users are aged between 12 and 17. Miller argues that for many of those young people who frequently use Facebook and text messaging, ‘they simply do not have a need for Twitter’, and whilst so much of a teenager’s life involves staying in touch with their friends, Twitter is better ‘for broadcasting ideas or questions and answers to the outside world or for marketing a product.’ Miller also suggests that the public nature of Twitter may be particularly pertinent, as under-18s are at an age when they would rather keep their life details private. 

·  
Nielson have recently published figures in the US to suggest that young people aged under 25 do not ‘Tweet.’ Whilst 25 per cent of US internet users are aged under 25, only 16 per cent of Twitter users are aged under 25. Similarly Nielson also claim that ‘over 90% of Tweetdeck users are over 25, making it unlikely that there are masses of uncounted young people on third-party Twitter [applications]’ (discussed in Cashmore, 2009).


Schroeder (2009) notes that discussions amongst Twitter users themselves are changing, moving from technical based discussions to more entertainment based conversations. Schroeder discusses some of the new trends in Tweeting as being about ‘District 9, Inglorious Basterds (movie premieres) and True Blood, Miss Venezuela, and Miss Universe 2009 (TV series and events)’ which may thus be signalling Twitter’s move to mainstream discussions from what has frequently been considered as “for professional purposes – keeping connected with industry contacts and following news” (Evan Williams, Twitter’s co-founder and chief executive, cited by Miller 2009 in The New York Times). Indeed, the influx of A-list celebrities using the Twitter service is making the service more accessible to a wider audience, and encourages a discussion of wider news topics (Schroeder, 2009).

In addition, Facebook is developing its own contender to the personal status updating site that may potentially rival Twitter in the race to attract younger users. Recently, Adrian Pearce for BBC Newsbeat discussed how Facebook had redeveloped their home page in order to allow for continuous updating of status updates and an ability to choose which of their friends they wish to read updates from. Also with the development and beta testing of a new Facebook ‘Lite’ under way, aimed at those countries with a lower bandwidth or those users who just wish to use a less cluttered version of the site (Silicon Valley News, 2009), Chacksfield (2009b) hints that beta testers of the application commonly report how ‘Twitter-like’ the new site is.  

With such a growth in the use of short status update sites such as Twitter, it is notable to discuss some of current thinking behind how this may be used directly for learning. With its ability to receive instant feedback, and circulate news instantaneously, it is of little wonder that bloggers are considering its use as a tool to 
‘make students’ thinking transparent’ (Kuropatwa, 2007). DigMo for example, cites an e-book entitled ‘Twitter for Teachers’, where Heffner (2009) suggests the following five ways that Twitter may be useful:

·  
Providing students and parents with updates, such as homework assignments.

·  




Developing a place where students can exchange ideas on topics.
·     Giving facts for review.

·  
Distributing tidbits of information, such as interesting websites and trivia.

·  
Producing a network to communicate with other teachers and obtaining quick feedback and help.

Jones (2008) notes other research into how the Twitter revolution is becoming useful for educational purposes. For example, Parry (cited in Jones, 2008) discovered that a Twitter assignment given to his university students increased ‘class chatter’ both inside and outside the classroom, and allowed:

·  
instant feedback

·  
tracking of a conference or seminar

·  
following of a professional or famous person

·  
access to a public notepad 

·  
writing assignments

·  
grammar 

·  
maximising of ‘the teachable moment’.

Jones (2008) also cites an article by Educause (2007) about how the use of Twitter supports the development of metacognitive abilities, especially in terms of learning skills about how to communicate briefly and effectively. Therefore, perhaps as Twitter and other short status update vehicles have grown so much in popularity, it would become rather profitable to harness their capacity to help learners learn more effectively in the classroom. 

Virtual Worlds and their place in education

Learn 4 Life suggests that a new ‘virtual generation’ or ‘V generation’ of young people aged five and above are spending their time interacting with one of 200+ virtual worlds such as Club Penguin and Disney Fairies (Learn 4 Life, 2009). It is also notable to talk about the recent popularity of social games within already-established social networking sites, with one particular development being the 11 million Facebook users who attend a ‘virtual farm’. Dybwad (2009) for example discusses the popularity of ‘virtual farming’ against well-established massively multiplayer games such as World of Warcraft, a game which took four years to establish their base of 11.5 million active users (Farmville has only been active since June 2009, giving it a two-month culmination of 11 million users). Importantly, part of the increase in use of mini social games may be their ease of accessibility: developers recognise that those who visit their social networking sites will probably spend at least a few minutes checking their virtual farm whilst they are there as well (Dybwad, 2009). Thus this trend suggests that users are voluntarily choosing to interact with Virtual Worlds to maintain a set activity such as in this example, regularly ploughing and harvesting their fields to earn coins.

The author of the Learn 4 Life blog has produced a comprehensive account of the major developments within the field of virtual worlds over the last six months with particular reference to Open Source technology (Learn 4 Life, 2009). Whilst we have already discussed that virtual worlds are more frequently accessed when they are ingrained in something such as a social networking site that the user frequently checks, the author of Learn 4 Life suggests that ‘by next year, the technology for virtual worlds will be in the browser and at that point they will become mainstream’ – thus it is important for us to consider this technology as a possible new route for learning. For example, it has already become possible to bind both Second Life and Open Sim software to the Moodle virtual learning environment (Learn 4 Life, 2009), which is a popular management system for both universities and schools alike. 

Learn 4 Life notes how virtual worlds are being developed for educational capacity across the globe (for example, Sun Systems have developed project ‘Wonderland’ and this is being used in Boston by the Immersive Education Initiative for distance learning with young people (Learn 4 Life, 2009)). However, the author explains that much of the work and research within the area of education in virtual worlds has been completed via academics in Second Life, when in actual fact those bodies who ‘drive the innovation’ are indeed ‘usually teachers who are trialling the system for themselves, independently of academic bodies and those constraints’ and who are using the freely available Open Source software such as Open Sim to develop their own educational worlds. The author backs this up with examples of successful developments of virtual worlds used in teaching environments, including ‘DigiTeen Island’ in Georgia, and the Children’s Art at the National Virtual Arena of Scotland (CANVAS) platform in Scotland, which the author describes as ‘the biggest mainstream Open Sim Virtual World platform in the world’.

Robertson (2009) talks in greater detail about the development of CANVAS by a company that makes bespoke virtual worlds, ‘Second Places’. This virtual world was designed as a space for learners to ‘exhibit their still or moving image art’ in a safe and secure environment (guarded by the GLOW intranet system, and Shibboleth authentication), and where the learners can have the opportunity to talk with visitors to their gallery via their onscreen avatar. Some 32 rooms are available concurrently, whereby each local authority in Scotland can manage its own ‘galleries’. Learners are each provided with their own forum where they can see and reflect on comments regarding their work, and video loops of the learners will be available to visitors on the site when the actual learners are unavailable to talk about their work.

Whilst CANVAS has been designed by a virtual world building company, the Learn 4 Life blog notes how Open Source applications such as ‘Pivote’, an ‘authoring system for learning in virtual worlds’ can now be freely downloaded, and thus perhaps the development and implementation of such educational virtual worlds can soon become much more affordable for schools, and a much likelier method of supplementing current teaching practices.  

Conclusion

This report has provided an overview of the trends in technology use that we see as pertinent to supporting the Performance Framework for the Harnessing Technology Strategy. In particular, it has discussed the ongoing developments providing the potential for more personalised and ‘on demand’ learning experiences, and allowing learners to have a choice amongst flexible learning options. With an evolving national digital architecture, it is possible to see how learners within our own research may be making use of learning options in more varied ways. In particular, it appears that the scope of uses for learning using personal devices such as smartphones is expanding rapidly, although issues of cost currently limit the possibility of substantial uptake amongst younger learners in the UK. We also predict that we may see evidence in support of the changing uses of social networking sites which may add value to their informal learning processes, and these trends have suggested that we may also see an integration of virtual worlds and Augmented Reality into everyday teaching practices. 

Curriculum and Pedagogy 
Year One of the Curriculum And Pedagogy In Technology Assisted Learning (CAPITAL) Harnessing Technology Research Programme identified a number of emerging trends which may have significant implications for technology-enhanced learning (TEL). Several of these (namely mobile learning, pressure for curriculum redesign, cloud computing, and the use of personally owned devices) have continued to grow and are now established on the TEL landscape – even if they are in some cases far from ubiquitous and remain, at times, problematic for those shaping policy at national or institutional level. We do not propose to revisit these under the Trends Analysis but many will be further interrogated under the ‘Probing’ activities identified in the main Year Two, CAPITAL report.  
Some five immediate trends were identified:
·  
The trend towards a technology-enabled ‘social marketplace’ for learning in the workplace

·  
The technology mediated, changing nature of academic (school, college, university) libraries and their collections

·  
The growing challenge to the concept of Digital Natives versus Digital Immigrants as a mutually exclusive, binary, generational divide

·  
A growing trend towards technology supported strategies for students educated away from the campus (particularly the ‘virtual campus’ concepts)
·  
The growth of school-based broadcasting, internet radio and TV.
Trend 1: The trend towards a technology-enabled ‘social marketplace’ for learning in the workplace

With the emergence of technology-enabled, social networking tools came speculation concerning their potential to enrich teaching and learning. Attempts to integrate such tools for curriculum purposes have seen varying degrees of success. Much of the research has tended to focus on the efforts of HEIs (Sharpe et al., 2009) to embed, for example, Facebook, YouTube, blogs and wikis, Second Life (although there is some debate about when this is ‘Virtual Reality’ and when it constitutes a social network – and the blurring of the two) and more recently, Twitter. Many schools have also deployed these tools within the curriculum.

However, we are now seeing employers exploiting a variety of tools for continuing professional development and work-based learning. In the UK, BT has created its own video and content sharing platform 'Dare to Share' based on the YouTube model (BBC, 2009).  Peter Butler (Head of Learning, BT Group) says that traditional training has proved "...less than effective" and that there is a weight of research which points to a disappointing 20 per cent retention of learning from traditional work-based learning strategies. Not only is BT creating and uploading its own, centrally commissioned, educational content, but it is encouraging engineers and other employees to create and upload their own content. In comparing the social marketplace to BT’s traditional approach Butler said:

“...[the traditional] end to end process takes 6 weeks...New process...here’s a video camera, talk to the camera 5 minutes, we’ll do some editing and some close-ups, send an e-mail to the workforce, job done in 2 days, no phone calls...that’s taken a 6 week process and reduced it to 2 days...much more effective – they all saw the same piece of content because it’s all on one piece of video so there’s no doubt that they all got the same message and it’s repeatable...they can look at it as many times as they wish.” (BBC, 2009)
Using Dare to Share, any user is free to upload their own video, audio or blog and submit ratings and/or comments. Butler says this represents a move away from ‘command and control’ systems and the platform is integrated with IM and email so employees can see who is online, contact and initiate discussions:

“That’s where the learning occurs, it’s the dialogue around the subject matter...that’s the important part. …No-one has to do anything. This is a viral network...There are no instructions, no rules and no-one is forced to use it...” (BBC, 2009)  

Butler attributes savings of £8million in the first year to the improvements in the speed of delivery and effectiveness of this connected formal and informal learning (Underwood, 2009). 

In the US, Sun Microsystems, through its Social Learning Exchange, is also investigating the use of the social marketplace to support the professional development of employees. Karie Lillyerd, Sun’s Chief Learning Officer, states that since knowledge doubles every two years (according to research by the University of Berkeley CA) and it takes 10 years to become an expert, successful enterprises need to find ways to enable employees to learn from one another.


Eric Davidove believes the key to a successful work-based social marketplace is that it grows from the ‘learning community’ and that central involvement is minimal and sensitive: 

“What we’ve learned is if the environment, if the system, if the approach looks too corporate people will just walk away, they won’t participate, they won’t contribute. It has to be something that is formed by the learning community, regulated by the learning community and controlled by the learning community. It doesn’t mean get out of the way and let them do whatever they feel like doing...management and the corporation has [sic] to have some involvement but you have to be careful...” (BBC, 2009)  

Also in the US, recent research by the University of Massachusetts points to the not-for-profit sector leading the way in their use of social technologies:

…charitable organizations are still outpacing the business world and academia in their use of social media. In the latest study (2008) a remarkable eighty-nine percent of charitable organizations are using some form of social media including blogs, podcasts, message boards, social networking, video blogging and wikis.  (Ganim Barnes and Mattson, 2008)

However, closer analysis reveals that many of these organisations are using the emerging technologies primarily for ‘marketing’ or ‘fundraising’ purposes and are failing to exploit them for the professional development of their employees. It may prove fruitful to investigate the position in the UK – given the momentum for the Third Sector to deliver public services.

In both the US and UK there is emerging evidence of the health care sector making use of social technologies and the networks which they may support. Many hospitals and health care centres in the US are uploading videos to illustrate clinical procedures (although, once again the primary driver behind adoption seems to be marketing).
  In the UK, Sue Ryder Care is creating an online forum for nurses and other care practitioners across its network of hospices and palliative care centres.
  


We are now seeing the social marketplace concept being exploited by educators for both CPD and peer-to-peer support amongst learners. There is a broad spectrum in terms of scope, scale and content from the national – sometimes officially sanctioned, centrally sponsored – online teacher networks (such as TES in the UK, which claims nearly 850,000 registered users) to institutional such as the University of Saskatchewan’s iHelp
 (which has the strap-line ‘Students Helping Students’), subject specific such as Sciweavers
 (a free academic bookmarking resource for science researchers) and special interest such as Sankofaspirit
 (a small network for US professionals working with disadvantaged young learners). There are many other sizeable education focused, technology-enabled networks (using Ning or ELLG, for example) and there are also, of course, numerous ‘teachers’ sites on Facebook. These spaces vary in the balance between predominantly social, professional support and a marketplace for employment opportunities. Membership and traffic alone are not indicators of value, as Yang observes:

An important activity in a virtual learning community is the collaboration. Many virtual learning communities strive to attract new members or encourage members to learn and to contribute knowledge. However, the knowledge per se does not assure the success of virtual learning communities. It is the collaborative efforts made by the learners and collaborators to manage the knowledge, to enrich the knowledge reservoir, and to help each other accumulate their knowledge in their domain that is central to the continuous growth of the virtual learning communities. (Yang, 2006)

Significance for Becta’s Harnessing Technology Strategy

The utilisation of social technologies for learning has obvious potential to improve personalised learning experiences, blurring formal and informal learning and offering another medium which may be appropriate for the learners’ own personal circumstances (the use of video or audio in particular is of benefit to those who may have lower levels of literacy). The availability of peer support and the opportunity for the learner to create and make available content bring additional potential for reflection. For practitioners, such technology-mediated peer support networks offer the prospect of enhancing provider capacity as they are embedded within innovative CPD strategies which have real potential to generate efficiency savings. 



Trend 2: The technology-mediated, changing nature of academic libraries and their collections

Two key aspects of the changing nature of academic libraries (initially a feature of HEIs but increasingly evident in FE colleges and schools) which were evident at this year’s CAPITAL Learning Spaces Sandpit were the reconfiguration of library spaces and the increasing digitisation of content.

On the one hand, ‘the current tendency for libraries is towards more social learning spaces’, where students in higher education can use a variety of mobile technologies. The formal space expands to accommodate the informal. Should there be a ‘backlash against social learning’ in the next four or five years, the trend may be interrupted. However, another development may have a more subtle impact upon library spaces: this is the trend towards ‘digitisation of library content’. This is more apparent in the United States, where students can fit ‘half a library’ into one device or access it via cloud computing, so they do not need to come into the library so often – if at all.


The JISC Libraries of the Future campaign also notes this interdependence and the likely consequences:

…in a library environment which is increasingly moving to the delivery of online rather than print resources, what of the academic library’s traditional place at the heart of campus life? What about the impact of repositories and open access on the delivery of library resources? And the need to digitise and make more widely accessible key scholarly resources? (JISC, 2009)


The appearance of Information Commons and, the often less formal, Social Learning Commons has implications for the management of the institutional technology infrastructure. In HEIs students will increasingly make use of externally provided wireless network services whilst working within a university (Watson et al., 2007). This is likely to be replicated in colleges and ultimately in a number of schools.  

We should welcome these services and enable students to access them…and above all to realise that the future is not about our conception of IT but theirs. Student use of Web 2.0 tools is becoming so extensive as to subvert the traditional approach to IT in our universities. (Watson et al., 2007)

As yet unpublished research at Nottingham University has revealed that some students admit they would not do any private study if the learning space was not there (Crook and Mitchell, in preparation). On the other hand the private carrels are still far more occupied. Some students find that ‘social’ spills over into ‘performance’ and some interesting rituals of claiming and occupying space arise. As noted, these phenomena may be more frequent in HE but also occur in FE and schools. Many FE colleges have for some time provided students (and staff) with Learning Resource Centres and are refining the concept within the new-build programme. Similarly the capital build programmes in the schools sector have seen a growing trend away from traditional libraries and towards mixed, or multi, media social spaces.

The digitisation of resources is now a feature of the academic landscape and extends beyond. Digitisation programmes led by JISC or individual HEIs run in parallel with those of the popular public and private collections
 but may yet be dwarfed by the Google aspiration to digitise the vast majority of the world’s books. The move to digital resources is apparent at school level in the US with the widely reported decision of the state of California to replace high school science and mathematics books with Open Source digital versions. The Superintendent of Orange County predicts that the majority of the county’s 500,000 students will be using digital textbooks within five years. Some commentators point to the parlous state of California’s public finances as the real driver for this move rather than a deeply held commitment to improving the student experience. 

It remains to be seen whether the implications (often paradoxical) are fully recognised. Books and journals previously restricted to an extremely narrow audience will now become much more widely available. However, the digitisation programmes will take many years and there are fears that hard copies may be removed before digital copies become available. There will be a significant increase in the amount of information students will be expected to process and a consequent need to develop a new set of skills. The digital divide is likely to deepen since those who remain without access to technology may be denied access to important content.

In his study of Social Annotations in Digital Library Collections ,Rich Gazan argues that ‘In order to incorporate Web 2.0 functionality effectively, digital libraries must fundamentally recast users not just as content consumers, but as content creators.’ He continues:

…knowledge discovery and transfer is no longer restricted to a model of one expert creator to many consumers. In Web 2.0, consumers are creators, who can add their voices to both expert and non-expert claims. Users get the benefit of multiple perspectives and can evaluate claims in the best tradition of participative, critical inquiry. (Gazan, 2008)

Thus, the changing nature of academic libraries and their collections may well secure the future of the academic library but will also require both library professionals and users to develop new skills. 

As said by John Seely Brown, former Chief Scientist of the Xerox Corporation: “If you can design the physical space, the social space and the information space together to enhance collaborative learning, then that whole milieu turns into a learning technology. People just love working there and they start learning with and from each other.” (Cited in Watson et al., 2007)

Significance for Becta’s Harnessing Technology Strategy

Where the trend towards reconfigured, technology-mediated learning spaces and digitisation of collections offers learners additional choices of where, when and how they can engage with their learning, then it clearly has potential to improve the learners’ experience. However, as we have noted, there is also a real possibility that some learners will be further disadvantaged. That some of the high-profile digitisation strategies (most notably that of California) are said to be motivated purely by economic expediency should not obscure the potential for improved learner outcomes and financial sustainability – nor are the two inevitably mutually exclusive. Digitisation also offers the prospect of learners having access to a hugely increased library of world-class resources.


Trend 3: The growing challenge to the concept of Digital Natives versus Digital Immigrants as a mutually exclusive, binary, generational divide

Prensky's Digital Natives and Digital Immigrants thesis (Prensky, 2001) has been one of the most enduring analyses of recent years and appears to retain a significant degree of credibility with some audiences. However, there have long been dissenting voices arguing for a more sophisticated and nuanced understanding of digital skills. Notwithstanding differing opinions of the veracity of the claim when first voiced in 2001, there is now a substantial body of evidence which challenges its relevance today. 


Those contesting the original thesis argue that, as they move into adulthood, the original Digital Natives would now paradoxically be considered Digital Immigrants, that there are numerous external influences affecting digital behaviours within any particular generation, that an individual’s digital behaviours change as they grow and that the landscape is fluid rather than fixed.

In the US the recent Nielsen report found that teenagers enjoy using the internet but spend considerably less time browsing than adults (11 hours and 32 minutes per month online against the average of 29 hours and 15 minutes). Similarly, teenagers spend less time than adults watching online video or playing online games (Nielsen, 2009). The Open University collaboration with HEIs in the US, South Africa and Australia has begun to reveal potentially important subtleties in the behaviours of individuals within student cohorts. 

From the University of Wollongong in Australia there is evidence that young people are not using technology to create content on the scale assumed by those who promote the generational divisions between content consumers and creators. This held true for the spectrum of Web 2.0 technologies and the researchers asserted that the Web 2.0 world is currently predominantly the domain of those over 35 years old (although not necessarily those of 35 years and over who are working or studying in higher education). There was also a suggestion that some students actually developed their ICT skills whilst on work placement – and did not necessarily enter higher education with them (Open University, Net Generation Conference, May 2009). A further Australian collaborative research programme involving Melbourne, Charles Sturt and Wollongong Universities surveyed over 100 staff and 2,500 students and concluded that: 

...the absolute magnitudes of most differences between groups were small and, critically, there were no role, gender or age effects for technology-based activities associated with Web 2.0 technologies, and the overall use of these technologies was low. These findings support a growing evidence base that, while some differences exist, the ‘digital divide’ between students and staff is not nearly as large as some commentators would have us believe. (Gregor Kennedy et al., 2008)

Based on generational divisions, the ‘Digital Natives’ and ‘Digital Immigrants’ analysis became a proxy for ‘students’ and ‘tutors’. The new analysis (“there is no such thing as the Net Generation”) thus has profound implications for the experiences of those engaged in education. It had long been a hope amongst policy makers and leaders that the new generation of teachers (those who had been part of Prensky's Digital Natives cohort) could be expected to bring their confidence and competence with technology to the classroom to the benefit of their students. 

Emerging research from Australia suggests this may now indeed be evident (EDNA, 2009). However, this research and other studies from Canada, the US and Europe (UNESCO, 2008) paint a much more complex landscape. In this, even where these pre-service or newly qualified teachers bring enhanced digital skills, there are significant barriers to them being able to translate these to the classroom or other teaching and learning scenarios. The research suggests that personal use of technology for social, or even business, use is significantly different to application in a group setting for teaching and learning. Several studies make the subsequent case for teacher training programmes to be tailored to the needs of this particular cohort. Hughes and Yoon reported that:

The ‘high use’ technologies, the ones reported most widely used by instructors and students in the program are, unfortunately, still mainly productivity and communication tools that have existed for years, such as email, presentation software, web browsing, search engines and word processing. These technologies are not necessarily contemporary applications that support creativity, collaboration, and inquiry – activities that are foundations of new media, the participatory culture of the Internet, and 21st Century skills. (J.E. Hughes and H-J. Yoon, 2009)

An OECD Working Paper of 2009 (OECD 2009) based on several other studies and meta analyses noted that:

... all agreed that isolated workshops and courses do not have a lasting impact on practice, and there is support for combined approaches. It is important that student teachers have the possibility to see and experience pedagogical integration of ICT in the classroom during internship, both looking at good examples and being able to learn by doing themselves. The students’ personal level of computer competence, but also the value placed on ICT, matters. A number of obstacles prevent successful implementation such as lack of time, lack of access to adequate technology, and faculty members’ and mentors’ technological skills. (Enochsson and Rizza, 2009)
Prensky’s thesis is then coming under increasing scrutiny although much of the criticism seems predicated on a misunderstanding. Prensky did not assert that older generations cannot use technology deftly or even effectively but rather that they had to learn to do so, that it was not intuitive for them and they would forever retain an ‘accent’. In contrast younger generations are ‘…all “native speakers” of the digital language of computers, video games and the Internet.’

Notwithstanding the confusion over Prensky’s definitions there seems little doubt that the foundation of his thesis – namely that the tutors and students speak entirely different languages – will continue to dissolve in the face of changing technological behaviours and more incisive investigation. 

Significance for Becta’s Harnessing Technology Strategy

New and emerging technologies are widely recognised as having the potential to offer engaging personalised learning experiences. However, in order to do so it is crucial that learners are able to use these technologies confidently, effectively and responsibly. Until now there has (in some circles) been a tendency to assume that young people in particular – born and raised in a digital world – will simply absorb the necessary technical skills, and the role of the educator was to support responsible use. Today this view is clearly being challenged. Equally, there is a need for a more sophisticated understanding of the variety of workforce skills – not only to provide the necessary tailored support and flexible pathways but also to exploit the evolving repertoire of skills the workforce brings to the profession. 

Trend 4: A growing trend towards technology-supported strategies for students educated away from the campus

The concept of the ‘virtual campus’ will have different meaning depending on the geographical context and indeed the phase of education. It may be worth reflecting on the emerging models since this illustrates how this field has developed since the earliest examples which often equated to ‘online or distance learning’. Initially a feature of HE (and some niche work-based learning provision) this typically meant providing for distance learners via online and offline materials with online tutor support. These students would rarely, if ever, be expected to attend face-to-face lectures or seminars. However, there are now at least four models emerging:
·  
An institution or part of an institution which offers wholly-online, whole-course distance learning (for example, an entire postgraduate qualification over the internet) – this is typically almost unique to the HE phase (with some exceptions such as Ufi, NKI Distance Education or US community colleges). Re Vica describes how this understanding of virtual campus ‘…is often applied to a single university which has a virtual university “fringe” round a physical campus, but there are some totally virtual campuses...’ (Re ViCa, 2009).

 
An institution or part of an institution which offers a ‘parallel economy’ whereby a student studies some subjects on-campus and other subjects wholly online or predominantly online with occasional face-to-face support. 

 
An institution or part of an institution which offers a’ mixed economy’ whereby most or all subjects are studied via a mix of online and face-to-face support – what was often called ‘blended learning’. The balance between the two components may vary according to the subject, the phase or year, or even the individual student.  

 
A central virtual campus which brings together a group of dispersed institutions typically to harness the distributed research potential under a single umbrella and stimulate and facilitate increased discourse – again this is almost unique to the HE phase (again US community colleges would be exceptions).

The European Commission definition of a ‘virtual campus’ makes clear that it should not be confused with e-learning platforms. However, the europa e-learning portal describes it as ‘Part of a university or faculty that offers educational facilities at any time or, in theory, any place, by Internet’.

The US in particular is experiencing considerable expansion of the virtual campus model not only in higher education but, significantly, also in high schools. It appears to be a nationwide phenomenon. According to the Sloan Consortium (a non-profit group committed to ‘quality online education’) about 2 per cent of US school students (over 1 million) were enrolled in online K-12 classes in 2007–08. In 2000 the figure was just 50,000 enrolments and even in 2006 the figure was still only 700,000. Some 44 states have ‘significant supplemental online learning programs, or significant full-time programs ...or both’, while  34 states have state-led online programs that offer supplemental classes to all districts (Picciano and Seaman, 2008). According to the projections of Christensen and Horn, by 2019 some 50 per cent of all US high schools’ courses will be delivered online (Christensen and Horn, 2009).

In Colorado, approximately 1.5 per cent of all K-12 students (about 12,000 in total) were enrolled in state-certified online programs during the last school year (Colorado Online Learning, 2009). This excludes those enrolled in private online academies or other programs. One of the most significant developments is in Alabama, where online courses are said to have contributed to black students’ increased access to Advance Placement courses and the most profound improvement in attainment in the entire country (The Economist, 2009). 

The recent publication of a US Department of Education meta-analysis of online provision which ascribes a distinct advantage over face-to-face teaching and learning (Means et al., 2009) looks set to further drive the influence of online learning and virtual schools in the US. Whilst the report acknowledged that the study was too narrow to draw strong conclusions regarding elementary and secondary schools, there were statistically significant, positive results for high school, graduate and postgraduate students. The report does, however, question the effectiveness of some techniques such as the use of video and online quizzes. It also credited much of the success of online learning to the increased amount of time students could engage: 

In many of the studies showing an advantage for online learning, the online and classroom conditions differed in terms of time spent, curriculum and pedagogy. It was the combination of elements in the treatment conditions (which was likely to have included additional learning time and materials as well as additional opportunities for collaboration) that produced the observed learning advantages. At the same time, one should note that online learning is much more conducive to the expansion of learning time than is face-to-face instruction. (Means et al., 2009)

Means et al. conclude:

Despite what appears to be strong support for online learning applications, the studies in this meta-analysis do not demonstrate that online learning is superior as a medium… (Means et al., 2009)

The Re ViCa (Reviewing – traces of – European Virtual Campuses) wiki provides a dynamic inventory of virtual campus provision not only in Europe but also the rest of the world. The institutions listed are predominantly HEIs but some vocational schools and colleges are also recorded. Currently, the Re ViCa wiki identifies over 170 European virtual campuses and over 350 worldwide. As with some of the US commentaries, Re ViCa notes the potential value of the virtual campus in the face of any possible Swine Flu pandemic. 

In common with many technologically advanced nations, the arrival of the internet and affordable personal computing was viewed by many in the UK as the beginning of an inevitable journey towards large-scale online learning. Whilst there have been notable examples such as Notschool.net and the significant growth in the HE sector it has not approached the pervasiveness predicted, or indeed aspired to, by many. However, it may be that economic and environmental imperatives and the example of the US (even allowing for environmental and contextual differences) make this timely for a renewal of interest in what is today, potentially, a much richer and better understood option.

Significance for Becta’s Harnessing Technology Strategy

After a number of false starts and disappointingly slow growth, there now appears to be a genuine momentum for schools, colleges and universities to offer students the option to learn away from the campus. Whilst the motivation varies according to circumstances (from vulnerable and/or excluded students to those isolated in rural areas or those studying across national boundaries), the principle of extending choice and widening participation through increased access to tailored content and flexible pathways is apparent. 


Trend 5: The growth of school-based broadcasting, internet radio and TV

Journalism and broadcasting have long been an important part of schools’ curriculum. National and local BBC radio and TV have led journalism days and offered students the opportunity to be selected for broadcast. However, the use of affordable and widely available new technologies has allowed control of the process to be transferred firstly to the schools and then to the students themselves. This has led to a shift from broadcast journalism as a one-off, special event to an essential component, embedded in the curriculum.

Internet radio was the first, pervasive broadcast technology employed by schools and Radio Waves (a commercial platform) now has several hundred internet radio stations either at individual school or cluster level from nursery through to sixth form – across 20 countries. Schools have combined their Radio Waves activities with national programmes such as The Imperial War Museum’s Second World War memorial project ‘Their Past Your Future’ to build a student-created digital archive. 

Quite apart from the obvious applications for developing speaking and listening skills, broadcast radio journalism is being used to support specific subjects (particularly science, history, PSHE and MFL), to build intergenerational understanding and to enable student voice.

The emergence of YouTube and its popularity amongst young people presented schools and those responsible for safeguarding with an acute challenge. YouTube offers a growing library of potentially rich educational resources and a broadcast platform for little or no financial outlay. Countering this are fears about the inappropriate content already hosted and the opportunities for young people to make and broadcast their own inappropriate content. Today many schools have created and populated their own YouTube channels and a variety of strategies (including acceptable use policies and moderation) are employed for minimising the risks. Other schools, however, and entire local authorities, continue to block access. Many schools are now establishing their own internal broadcast platforms modelled on YouTube but with recourse to restricting access to invitation/password only should it be required. Schools and LAs are increasingly demanding video and audio upload and broadcast functionality as standard in learning platforms. Others are embedding off-the-shelf, stand-alone products such as Radio Waves or SchoolsTube to ensure that content is mediated. 

However, an increasing number of schools (Dunoon Grammar School, for example) are now establishing their own TV stations. Many City Learning Centres (such as Knowsley CLC) have provided recording and broadcast facilities for several years and these should prove of particular value to schools offering the Creative and Media Diploma. Community TV channels such as Alive TV in South Yorkshire also present opportunities for school-aged students to experience professional standard film-making and a platform to broadcast their material.

In the US, the High School Broadcast Journalism (HSBJ) Project supports schools with workshops for teachers and students, expert witnesses and interviewees, curriculum and CPD resources, advice, contests and grants. Established by the Radio and Television News Directors Foundation (RFNDF) the HSBJ ‘… gives priority to schools with large minority populations and to schools with large numbers of students who qualify for the federal reduced-and-free lunch program’ and describes its mission as to ‘…develop and nurture electronic journalism programs and promote First Amendment education in high schools across the country…’. Schools are encouraged to upload reports to the HSBJ video channel and the national School Tube platform.

Whilst the above concentrates on institutional broadcast platforms (either a school, a commercial provider or a channel) this does not undermine the growing interest in podcasting by individual learners, or indeed teachers and lecturers, now apparent from primary school through to postgraduate studies.

Significance for Becta’s Harnessing Technology Strategy

New technologies are increasingly making it possible for learners to broadcast or publish their work to much wider audiences than ever before. In addition to offering engaging learner experiences, this exposure to an audience has the potential to bring additional elements to the learner experience – moving the learning from the abstract to the relevant and meaningful, the incentive to produce higher quality work, and new channels for feedback and consequent reflection.
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� See for example [�HYPERLINK "http://econsultancy.com/blog/4572-yelp-embeds-augmented-reality-into-iphone-app"��http://econsultancy.com/blog/4572-yelp-embeds-augmented-reality-into-iphone-app�].
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� See Europa definitions at http://www.elearningeuropa.info/main/index.php?page=glossary&abc=V 
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